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(54) OPTICAL SWITCH AND ITS MANUFACTURE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To switch an optical path with 
low loss without any dependency of characteristics on 
wavelength and polarization by forming a movable plate, 
which is coupled with a substrate through a flexure part, 
at a counterbore part and forming a mirror on the top 
surface of the movable plate. 

SOLUTION: The counterbore part 12 is formed in the 
substrate 1, the movable plate 2 which is coupled with 
the substrate 1 across the flexure part 21 is formed at 
the counterbore part 12, and an optical switch having the 
mirror 3 formed is constituted on the top surface of the 
movable plate 2. In this case, a couple of right and left 
flexure parts 21 are formed to couple the movable plate 2 
with the silicon substrate 1 and further another couple 
of upper and lower flexure parts 21 are formed to couple 
the movable plate 2 with the silicon substrate 1 by the 
two couples of flexure parts 21, thereby stabilizing the 
driving direction of the movable plate 2. The optical 
path can, therefore, be switched spatially between an 
incidence-side optical fiber 5 and an incidence-side 



and other solid optical waveguides. 
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( AB ) Abstract- 
To switch an optical path with low loss without any dependency of characteristics on wavelength and 
polarization by forming a movable plate, which is coupled with a substrate through a flexure part, at a 
counterbore part and forming a mirror on the top surface of the movable plate. 

The counterbore part 12 is formed in the substrate 1 , the movable plate 2 which is coupled with the 
substrate 1 across the flexure part 21 is formed at the counterbore part 12, and an optical switch having the 
mirror 3 formed is constituted on the top surface of the movable plate 2. In this case, a couple of right and 
left flexure parts 21 are formed to couple the movable plate 2 with the silicon substrate 1 and further another 
couple of upper and lower flexure parts 21 are formed to couple the movable plate 2 with the silicon substrate 
1 by the two couples of flexure parts 21 , thereby stabilizing the driving direction of the movable plate 2. The 
optical path can, therefore, be switched spatially between an incidence-side optical fiber 5 and an 
incidence-side optical fiber 5' not through transparent synthetic resin and other solid optical waveguides. 
(C)2000,JPO 



i 



Printed from Mimosa 04/04/30 12:39:53 Page: 1 



(19)B#Brafftf (JP) (12) |§fj ijgp |^ (A) <ll)«fftHBJ&0IS<f 

#§82000-121967 
(P2000-121967A) 

(43)&BBB ¥fSl2*E4/|28B (2000.4.28) 

(sointa. 7 msmv FI r-?a-r(#%) 

G 0 2 B 26/08 G 0 2 B 26/08 E 2H0 4 1 



OL (± 5 J© 



C21)fflB#^ 


»H¥10-295037 


(7DWHA 000231073 






B*«iE^«^XlK»SC^tt 


(22) dig B 


3p^510^10^16B (1998. 10. 16) 


JtCStS&ft«KI2a£ 1 T B21S 2 ^ 






(72)siM# & m- 






*JKSS^B3M£8UTS21#2# 0* 












(74)ftSA 100066153 






W 41 (fl-l£) 






F^-A(##) 2H041 AA11 AB14 ACQS A208 



(54) #X-f y*-*J:t«-Ol8BpW* 



(57) mm] 





831 



(2) 

1 

X. 

-c. 

[f»J}cJK5] n$&M l&l>L-it5£fl4©F<9©{5m*HC 

l «-> y 3 set ZftMt-? ? 

^. 

£« i <D±micmm!£mmu ? * v g v y 5 ^ s 

S«©±ffi^H«:S i O, *&^£Jfr?SU 

sE$ns-<#^«:*ff&r5s i o, imvfr*?* v 

S«±M©SiO, &K©Jb®ftggmM^£#i*-Ctf <; 

f ga^&fcj&jeu 

S«±M£ffiKi±^ft«Cj?#©A:&Sl'V : ;* h£^?5 
N i ^ 5 7 U 

t-g=i>gtfc£#=&s i o, j«rtt«u 



#H 2000-121967 
2 

[lt*I19] ff^7*Jj;a ; ii*PS8©F , 9©M*l*(C 
io [fulfil 0] s9*S7*ci>LIS*399©W©{SHi*» 

[0001] 
[0 00 2] 

20 [mtco&Wi] w&wz®2*4£mbTviw-?z. 132 
c<ozs g n >a® i <o±mmt q tc <t o^sns^j^ 

Ha*SHR*JftS s nr c * s . C ©S^©^«ffiSS 6 it 
e>kwk. ^tt^isj^MKLrvg^j^s^ici 
®K?gfi!c3nri»s. ->g3>ssi©J:Bn{c^sn 

5^?6K6©5l#*lSjCC7KL^]^L,. ^©-^©JS 

L-T{2iiL.-Cftk^©ig®(c5iJ^L/. C C#>6SfcH3ttT 

30 [0003ICCC, ->'j3>If UI2K^h5 
±T©*EP©#rSjlc|g«|-r£Cifc:J:fK *w#sn«* 
L©A0-fi**T.S7fcjf&gS6 *±fflI^«Tffl"J©<5in^K:^ 

[0 004] 

[^BJ^^Li^iTS^] tLh©*^W^^». 
3>S«1 ©±ffiCC^$n5*^SS6*^5Si 

br^-c ^?>^-r.5fe©-c&s©f. ^jS8S6©e 
©•c*s„ 

[0 005] 

DSPl 7Ixi'5 1 3 .TSi52 1 Sr/i-LTStgl 

fc^$ti.5Bisi^2?:ffi<?fJSPl 2icm^b. simW. 
2 <D±WIC 5 5-3 v ? Zffltft btc. 

tux. m>&M2 : nmm 1 fctBSs^n-s^^-r ? 

50 fct»r, 7 bi'? 3 .T§|52 1 *2*t^L/-rnra»«2* 



3 

mm. i icttisxm&btcytxj v nmi&Ltc. 

[0 0 06] gfc. f$mM3 : tt$a i ttir»bfli#B2 

3l«mHR2©±B«:itta«:. A«36L(CML.r«Wly 

xBmztiz&vx&zftz-i v nm&Hstc. 

5^-3«AI^L(cMl,r4 5- tmLX&f&2tlZ> 
[0007] JlfC. «3j£B5 : IS*^ 1 «Cl» Ult^l4 

fiW^6 : W*:^&C>l,lfl*Ja5©rt©Hft#'tClE$& 

[0008] C C-C. It^7 : ft a m©JS;*©S« 1 

ifegPK pji&g 2 JRMHIi ? P * * ^ 7S5 2 1 JBOfmi 

2 1 £J&E£-f StE* -f ^ ^©§Jj§:fr?££tgJ&Lfc. 
[00091 ^1/T, M#S8 : ictBIKSft-S 
Tfex -f * ^©Sji^tcfc^-c. l ©±©£tBte: s 
iO, tfflgfcJBJiSU pJJ8r&2#Stgl(c@5£$ft.S£ 

■rasio, *&jg©*£:7* h y v?77 ^e^tfii-, 
*>^8ffij=&s/Bi,Ti&*u s«i±ffi<Ds i o,m 
I«©±lI«:jiia«i«*ft*jj«ys/y3>«*jaEilL. 
yfy=i>jBltt:7* h >jvif^v <®ffi 

W&mmhXT lsiJ-U\ 1. ^^gP2 12. 7Wf 

^tsi52 i . ^^152 1 2. Bm&2*Bis,-rz>mm& 

h L . ^Jt6S 2 J&£fltJK®±Htc 5 5 
f->->y*b. Nij(»+iK:SLt:S7-34)g 
S"j3>fflS14H:tS i 0 2 JgtHSSU S«t 

fifflOrffi^DSPl 2*»JStr4«OiW«c»tt©S i o 
,M£I»£U KOH^S«cai/ToJS6«2*s±T^«!) 

[0010] ft*3S9 : a*B7*$«fcO s S9*318 

?<DmkjT&Zmi& Otc. *K\ 19*311 0 : «*3S 
7%l»lx»*19<DF , 3<DHiT.*HCfeiS3n-57fe^-< f 

oM&ftmicte^x, stg i <t ut-> y 3 >ss^«« 

T SftX W ? ^fiWHJt^Fffi *«JUE L/C 
[00 11] 

[^CD^JfeCD^] C©^BJ§©*6fe©Jg*S£[gi 



(3) 2 0 0 0 - 1 2 1 9 6 7 

4 

misxikwrz. mi u> B7fc;w ??©»£W&± 

frb&tcmx$>*), mi (b)BHl (a) K*Jtt£,ig 
b-b' fCffi^fcKM£*EP©fl£tcmfc^&2>. 1 
Bi"j3>»E. 2&-i>im&x$>z>. Wtt«2tt. ->y 
3>SfiltC^R£$nST>*-§Pl lK^LT. fg£ 
SS2 1 1 » 7Ui>3^T§B2 1. J££SB2 1 2=£t>LT 

-SB1 1. 1 2. 7U;7 7 i *TgP2 1. ife^gP 

2 1 2 B. 1/ y 3 >S« 1 &JEtttH££& L TT C tile 7 

1 2 Wtffi < 5 fflX$> K> . «*f«««fC**iE#»<E>S' y 
3>g«l;&S}Iff5/&3*vcl>3. 2 1 35iSjl?L-r4> 
D, cn«:<i:t)7U^5 : -*TgP2 ltt0^§n-SaO© 

^{c^snrt^. ifiS^ibrsitc^sn^ts 

>^-as 1 1 t?mw2 t<Dffi*ms?z>mi&i2 1 
l, yuf^^.r^2 l. i^SP2 l 2*J^fiS;?ti-5>. 
-eu-c ■5nwE2©±ffl«:s9-3*jB«r*. «t. 
-J- ^©s^xfi^sftKJK^-r 

20 [0012] MWI4»«<b IsXftlCZs y 3 

(JM 1 ) M«*4S«t?ab^iE^©'> y =»Sfi 1 
^JgffiL/. C©±M±ffi«: 1 ymJl©S i O, ^M*^ 

[0 0 13] (1*12) pJS&S2*i^y3>S«l tc 
@^S*i-5.<!:C-5>^*ST>*-gPl l^fig^tl-S^ 

tssigecc^io-rss i «©**7* h yy^? 

5. ccr. MWf4i";3>s«i±M©(*3©^*M3a 
©*M«c im^s i o, i&mifim^titcmmmm 

[0 0 14] (TM3 ) ->';3>ISl±I©SiO 

, «K©±B«:asfH^*$je>-c 3 m mm ©* y -> y 3 

ttc 1 JbJHOBliMHWK-ittfcS nfct^n-cv y 3 >s« 

l±H©S i O, ttM©±ffi«:^^4T,-5„ 

(XS4) XS3K*JtJT^;M?gfi)cl/ft:^y^y3> 

0. ctizmuc*s\,>xfg*ML,tcm®<D&ViicBi& 

L/> T>*-SiJl 1 . M^-952 1 2. 7b;7^^Tg|}2 

1. Htd«K2 1 2> pJ86K2 4}fM-r-2.. 

[0 0 15] (115) IS4iC^t,it. ->y3>g 
« 1 2 0 (i mf ©uy^ h ^MU, nJSfiS 

^•5. co;7-i^^->->?», A*fsn 

57fcL©:£|6]K:MUrM$4l>-Cfr;iftS„ 0 1 {ctetif 
«4 5* tmox;iZ->~>if$ti2>. 
50 (X16) N i^^lKiO, 20i/m©iS3©3 



(4) 



[0 0 16] (Xfl7) i/'Jn^lftl^MSiO 
(119) KOH^KrSL. Ig8Ktel,^S i O 

, ^*^*snTsw vtcf >s« i ©w*&x 

?>^LTW«>«2*i±T^SH-SC£#-e£.5£<-<3 10 
ff 1 2*JI»BtirrS. 
[0 0 17] (1110) Xfi2*iJ:0 : Ifi8(Cte^ 
xmWbii.S i O, mtJMS K.*sl<>-cm&Ltcl>isZ. 

u M«SKicnE=&EpfinL/-c^-r*»m*fc<fc , p» 20 

[ 0 0 1 8 ] 0 1 ©fUMMcfe^r. 7u^^^.ra52 
1 ttfefc 1 fcHfcfifcbr c ti*c «fc 0 dJS6«2 £ n >s 
«1 CC*g-^L-C^S*5 > 7 U^5 1 a.7'gP2 1 *HK±T 
lci>imBf8.bX2Zt<D7Ui>?*.T®l2 l(c«fc0"SJS& 
®2€:~>y3>s«i{c>itLri®-&-rsc£Ccj:fj, pJ 

0 1 £#M LT c ©f£BJ3©3fc* ^ v * lc£ 4fflB»<s* 
tta-f ?*>**SMi|-i-S. aifcteivr. 4«m«W 



4#P&2 000-121967 
6 

•)T35F<cKffl-r*C<titt4. oJ««2*5T*{C^te-r 
«2 £ft(CT2Ttc£ttU 5 9- 3ttHttHn*7 y 4* 

[0019] «±©iI9<C L-tT. AMM*? r -f /<5 1 

as-hm^t^'s- (c#br#»©«j»> 

C £ Qc U fc3SH«KcMW S C £ # £ „ 
[0 02 0] 

^rawtc36K*^ f **>©-?&-*>© 

s. 

[0ffi©W¥^SiW] 

[0 1 ] n^w^riftHB-r^ia. 

[02] &*0f£ttHT£H. 
lilts 

1 1 T>#-g& 

1 2j^<- oeu 

2oJ!MSt 

2 1 ^Ui^aTSB 

2 1 2$££-gp 

3 5 7- 



[02] 



02 



(5) 



2000-121967 



mi) 



rim 2 / Jte«tf 211 

= 7- 3 / / 7U^7S5 21 
,Jte£S&212 
^1-^11 




*iI*L213 



(b) 



* L 



3 



Ls 5' 

J.-d= 



71 

12 1 



